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Abstract SOURCES OF MAP AND GEOLOGIC DATA ?‘ Ll c)\ S
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This datalayer shows the generalized lithologic and geochemical Billings, M.P., 1955, Geologic Map of New Hampshire: Reston, VA, U.S. Geologica \ & 3 o .
L NTO (lithogeochemical) character of near-surface bedrock in the Connecticut, Survey, 1:250,000. _ ) / > Orieons & Evansvills i
ot Housatonic, and Thames River Basins and several other small basinsthat ~~ PeY: C.S.,112%882,1(§?mrphology of New England: U.S. Geological Survey Professional B g ’
ini i i aper J 1 " |
Min drain |nt9 Long Island Sound from Connecticut. The areaincludes most of Doll, C.G., Cady, W.M., Thompson, JB., I, and Billings, MP., eds.and compilers, 1961, 1 Q\Q o S \ ‘ ;
Connecticut, western Massachusetts, eastern Vermont, westernNew Centennia Geology Map of Vermont: Montpdlier, VT, U'S. Geobgical Survey, ersg ~ \ \ Lare ¢
Hampshire, and small parts of Rhode Island, New Y ork, and Quebec, 1:250,000, 1 sheet (transverse mercator projection). e an:r Bartory . \. willougd b '
Canada. Fisher, D.W., Isachsen, Y.W., Rickard, L.V, eds,, 1970, Getgic Map of New York, Lower e S ‘
Bedrock geologic rock units are classified into 29 lithogeochemical Hudson Sheet: New Y ork State Museum and Science Service, Mapand Chart Series N‘”"V O £y5r Aban .‘v g \ % \Y
rock units, on the basis of the relative reactivity of their constituent minerals N°65|~)1:é5°~°°° (LU;MMP“’JSC“S”; 1664 Bedock Geabaic Meo of Rhode 19enc: o, -‘e/ r s WitlpughtzN
to dissolution and other weathering reactions and the presence of carbonate ™M 2 rome, L.P, Murray, D.P, 1994, Bedrock Geobgic Map nd: o tun AGlover ~ =
" ] . . ) - ingston, R, Office of the Rhode Island State Geologist, Rhode Island Map Series \
or sulfide minerals. The 29 lithogeochemical units (28 of which can be No:1, scale 1:100,000, 1 sheet (transverse mercator prajection, zone 19). o
found in the study area) can be grouped into 6 major categories: (1) Leshy, P.P., Rosenshein, J.S., and Knopman, D.S,, 1990, Impkmentation plan for the oy
carbonate-rich rocks, (2) carbonate-poor, clastic sedimentary rocks National Water-Quality Assessment Program: U.S. Geologica Survey Open-File
restricted to distinct depositional basins, (3) metamorphosed, clastic Report 90-174, 10 p. ) #frsbury Common
sedimentary rocks (primarily noncalcareous), (4) mafic igneousrocksand ~ Lyons. ég-g?&gg’@;mﬁ;&i% :;’J“\?’A"P?g Jéil gé;cljsg '215'1";50 o001 " f Crattsbury
. . . - P I ire: , , Ul I rvey, 1. A 3
their metamorphic equivalents, (5) ultramafic rocks, and (6) felsic igneous sheet (Lambert conformal conic projection, standard parallels 33 and 45 degrees). i ;
and plutonic rocks and their metamorphic equivalents. The Moench, RH., ed., 1984, Geologic maps of the Sherbrooke-L ewiston Area, Maine, New . _
lithogeochemical rock units also are grouped into nine lithologic and Hampshire, and Vermont: U.S. Geological Survey Open-File Repprt 84-0650, Hyde Park 0": olcotr ¢ aspisn L NG woinepy 3
physiographic provinces (lithophysiographic domains), which can be 1:250,000 (transverse mercator projection). b / q . 2
further grouped into three major regions: (1) western highlands and Moench, RH., Boone, G.M., Bothner, W.A., Boudette, E.L., Hach, N.L., Jr., Hussey I, o J Cyilan +=
lowlands, (2) central lowlands, and (3) eastern highlands A.M.‘ and Marvinneg, R.G., 1995, Geologi_c map of the Sherbrooke-Lewiston Area, § J ‘ ‘>
Maine, New Hampshire, and Vermont, United States, and Quebeg Canada: U.S. ™ Wul:ol Y Gfreensboro B ! _ o
INTRODUCTION Geological Survey Miscellaneous Investigations-Series Map 1-1898-D, 1:250,000, 2 Y Lake T Stan b
sheets (transverse mercator projection). Eimore ,D
The goals of the National Water Quality Assessment (NAWQA) progran are  Rogers, J., 1985, Bedrock geological map of Connecticut: Hartford, Conn., Connecticut e
to describe the status and trends of alarge representative part of the Nation's Geologic and Natural History Survey, 1:125,000, 2 sheets (pdyconic projection, .7
surface- and ground-water resources and to identify the natural and human factors zones 18 and 19). . - ) : \
that affect the quality of these resources (Leahy and others, 1990). The data set Smoot, J.P., 1991, Sedi mentary fecies and depositi onel‘ environments of early Mesozoic
presented here was intended to characterize the bedrock geologic units in the ’g‘:’gr%ﬁg}?“g;:glxe’” g‘:";h ;’;"4'2"33 Peleogeography, ) | I I
" i . : + i s V. 84, p. . Y Y S h 1
ncﬁ?:;?olcilg’;g lé?;:; acrt‘g;cteri sti Ssl,\g a?iqztvl{aftzrare::?ytzzz?;a the Zen, E-an, Goldsmith, G.R., Ratcliffe, N.L., Robinson, P., and Stanley, R.S., 1983, Bedrock K Q - L el o N N Y . gRpErten Lt 1
9 qualty, geologic map of Massachusetts: Washington, D.C., U.S. Geological Survey, o= | g

geologic datawerein digital form and could be used in a Geographic Information 1:250 000, 3 sheets.
System (GIS) to analyze and interpret water-quality and ecosystem conditions. o / <
o
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HOW THIS DATA LAYER WAS CREATED s NS — hzluwn |

The data layer was compiled from State and regional geologic maps. The CERTRRQBolion 7 “JJ Center worces! D o , 1
geologic units shown on the State and regional maps were classified using a v b . OEastCalzis .
lithogeochemical classification scheme that reflects geochemical principles and & North Dv&bvr FTolbyville J Marshliel

previous studies of the relations among rock types, water quality, and ecosystem
characteristics. The classification of specific geologic units was based primarily on
descriptions of the lithology, mineralogy, and weathering cheracteristics (for
s example, “rusty- weathering” as an indicator of sulfidic character) provided on the
] maps. Additional information for the Mesozoic Basin of Connecticut and
Massachusetts from Smoot (1991) was used to modify the contacts and
7 JOKeene descriptions shown on the State geologic maps. The lithogeochemical units were
/ W further grouped into lithophysiographic domains. The lithophysiographic domains
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similar to the physiographic provinces of Denny (1982). The digital data layer was

l created using coded mylar overlays, registered to the State geologic maps, which
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Keene V were digitized at a scale of 1:125,000, attributed with the appropriate
lithogeochemical code and other information, and edgematched.
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Hub This data layer has several limitations that originate from the procedures used
in its compilation. About 95 percent of the data layer was compiled at a scale of ~
1:125,000 from published maps from various States and years. Thus, the data layer / = Jiwiiamstown | I y . " Noteh \ S
should not be used at scales larger than those of the source materials and should be JyLincoln Uil 2 - N / \ ' pEaeng I {4 ,Chgtham
expected to incorporate any limitations associated with the base materials of the \ Anxh ' S | i
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resulted in some discontinuities at State borders. The lithogeochemical code

assigned to arock unit was based primarily on its description on the appropriate
State geologic map. Because the information contained on the individual State
maps was interpreted and assembled by different groups of geologists during a 40-
year period, the maps do not always represent a coherent or consistent data set
when combined. In addition, the chemical and mineral-assemblage characteristics
of therock groups and formations within each State are generalized in the geologic 7
map descriptions; thus regional trendsin lithology or metamorphic grade may have / W
resulted in different generalized descriptions of the same geologic unit in adjacent sl :
States. Discrepancies across State borders in the lithogeochemical coverage reflect \‘\f/?ﬂl Middle! J
these and other inconsi stencies among the State geologic maps that could not be N
resolved with the existing information. However, the lithogeochemical coding of
geologic unitsisinternally consistent within each State, and discrepancies across
State boundaries are minor in most cases. Use of the State geologic maps as source
materials also left small parts of the study area along the coast of Connecticut
unmapped, which reflects the extent of geologic information on the source map.
The 29-unit lithogeochemical classification scheme presented here has not
been tested using actual water-quality data. The classification scheme and
associated expected water-quality and ecosystem characteristics are based on
geologic and geochemical principles and previous studies of the relations of rock
types and these characteristics. Comparison with actual water-quality data likely

N - N .

mulhwoonsluc

1
MQUN\T A% Il N S .\

B Glencuil

re

| \ Passaconaway

w.,%a:.mt/ /

i c® L
JQW!I!N:IIEVJIIQY' \ A v . S;_‘.
\
’
\
fo Carr M P\

8 nf;:\'ﬂ’nuu‘i,: 1 P!ﬂulwxelg‘:}
, : b I - S A \ Whitels {c"“"""
¢ Fernville ) | ; - \:thlwoun EihwStin \ q % ,m‘"m. ) Rpe Village \l Tamwarth 1 '
L:lt“l!lJURHIOA ‘ | 5 R s inson Lake \ &- E | » , <
— = L ~ ‘ ‘ ) ) _t

>
o

w

A

aton Cenlré} o
PN 'Snowvﬂle

C B oo~
/\N“ *Wnﬂl l{tl‘
lmpmn Lower uﬁn .

North Sanpyich®
g

| WestCamplof \ Wh:(;\er

eede R-:r;,. k

would result in refinement of the classification scheme and a better understanding ! | 3‘ L " Wwest Rdmney enter Saliwichn . . 5°""‘ T"“"'°’“‘

of the relations among rock types, water quality, and ecosystem characteristics. ;'\ \ f ! ! I| . N\ QRumney - \ T A

Finally, the data layer primarily depicts the lithogeochemical character of bedrock i tockbridg { | h i s oQNncy \ 3

units, not the surficial deposits such as glacial till, glacial outwash, or recent i 8 Qsysville | ) / y Lw"ma;:;?"‘ OSSlPEf 1
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layer also might be used to describe the lithogeochemical character of these
materials. Chemical characteristics of natural waters associated with surficial
deposits may differ from that suggested by the lithogeochemical character of
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bedrock units to the extent that the surficial deposits consist of or are mixed with Florenc S, uIhEfhingha
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ABOUT THE FILES AND PRODUCTS IN THIS
DIGITAL PUBLICATION

Several filesand products are included in this digital publication. The
primary product is an ARC/INFO coverage, which is attributed with
lithogeochemical codes and other information and includes documentation or
metadata. The metadata describes the data layer and provides information on data
quality, spatial data organization, spatial reference, spatial entities and attributes,
and other aspects of the data layer; the metadata follows the " Contents Standards
for Digital Geospatial Metadata," devised by the Federal Geographic Data
Committee (FGDC) as part of the National Spatial Data Infrastructure. A spatial
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data transfer format (SDTF) version of the ARC/INFO coveragealso is included, -
which conforms to FDGC standards for spatial data transferability across hardware iney \ ‘J Lacon 18 Belknap
and software boundaries. An ARCVIEW shape file also isincluded as an option. | . - serall 1
5 ] The data layer may be viewed on-line as map compositions showing the (L« 7 L. ¢
lithogeochemical units or lithophysiographic domainsin the entire study area The DCvinngsville Y
. " . - OSouth Danbdry \S»
N map compositions are available in several digital formats. Wallingford Q
East Anoove(]
™~ L BN ' ‘ /\ Ny § O : ABOUT THISMAP COMPOSITION
- 231 Wallinglord G5 Fan? QA Andove v ! © . ) L . . ) }
Like thr.gq “\ Potier QIO oYg * ] R Thg map composition deplcted{ln this plot showsthe Ilthophysographlt; domains (seetabllebdow) as
oBe m RS 5 ) depicted in the data layer; the lithogeochemical rock units are depicted in a separate plot file.
o ~ Crask 3§ Gu"r.:;lu\ ~—/ Southw. Tarbaivilie g ) Elking—~ WilmolF R 3 : Additional information about the lithogeochemical classification scheme, the lithogeochemical and
g’ South 2 \ dlcw '{ln : ML Kearsyfpe o, lithophysiographic-domain coding of specific geologic map units, the procedures used to create and
rRach : § Granvill ) " 2 review the datalayer, and spatial and digital characteristics of the datalayer are provided in the
uou any u—:" \ Kingsbdry ) Sartlor [ . documentation (metadata) associated with the ARC/INFO coverage. The ARC/INFO coverage and
milhs 3 sxutn :m, o 1 o S LN | B;:‘:",::: ] | associated digital products can be obtained from the World Wide Web at
d" . Basin \ S A i http://water.usgs.gov/| ookup/get wrir994000.
'"'"'"' Glens F3 5-" 7/ ongampoic™ "N ‘ il BE N pter
- S3 R Lithophysiographic domains and characteristics
Igns Fa) i [Domain code s attribute "physio_unit" in ARC/INFO coverage. Various shades of gray represent areas outside the study unit
and unmapped areas near the coast of Connecticut]
L, Lithophysiographic Domain
Domain N Topographic Expression Lithology and Lithogeochemical Codes
Paimer Code Description
Mount O Peru
Y McGreggrO A X 7 b Western Highlands and Lowlands
S
o Y CQ Taconic allochthons and mostly uplandsin west; mostly schist (32) and slate, phyllite and
wiitonO X " " ! “‘ related rocks of early moderate hills and ridgesin |graywacke (31); some sulfidic units
vi e g Hopkinton' Paleozoic age Vermont
¢ tn Gra
£y, illar / I Edst ster Depot ( S Carbonate platform Towlands and valleys mostly marble (12) and bedded limestone and
f 18 "" Renviic - L e sequence of early dolomite (11; not mapped separately in study-area
te) Badon Hill oThom 3 Kill | e O (4 Paleozoicage source materials)
orihumberls, g | B Y Proterozoic crystalline highland plateaus with mostly granitic gneiss (61) and maflc gneiss (43),
Mid x e o / - massifs and associated early | sub-dued relief; may have  |with schist and granofels (33) an
g s, TeNlle [-od L Jamaica 3s( Wea Paleozoic sediments steep slopesalong border [ minor marble (12); mixed gr_anltlcgnas
= : s i udud'qkl: Shughan L5 Siratton Mtn 7 ; \ < maﬂ;:j gne_isa(ant)i ‘ermont; minor quartzose
argt Grefnwich I 3839 ‘ mesaclastics (34
Sormgs, ks e | ¥ ~
N Quaker 2 Central Lowlands
. :r:','g;:() 9 stitong Torth Wardsboro/ darg ) Clinton vi H Hartland-Rowe-Hawley | rolling terrain with moslly granofels and schisL (32, 33, 34), With _
ke P est R 1 Metamorphic Belt moderate hills amphibolite (42), mafic gneiss (43), and granitic
S = gneiss (61); some sulfidic units; locally abun
4z [fhiston soo] < & ONorth Easton smbridge 5’:: bnville Gon small, isolated bodies of ultramafic rock (50)
) AY oll
"'g' £astong oCenter ? ~ Newark Supergroup of lowlands, except in areas of [mostly mudstone (21) and sandstone (22, 23)
tillwater, / Cambrigg, t 764 B g WF:an:eslwno early Mesozoic age basalt flows and diabase clastic bodiesfilling fault-bounded grabens; Center
OMalia (_, Center Maemis S Cambridge e, Clarten Sy My ,“w B““,,, bodies; forms wide valley in [local basalt flows (41), basalt dikes (41), and yO. F
Heights o Buskirk) Teek d J Massachusetts and diabase bodies (44); some calcareous units,
oMaIuv.IIe ) s y L 1 Connecticut Imlzfel s.nlfidicgorizons and sediments containing
ound Shillway - R s, Shal ').n |nl| id sulfate minerds
ke Q Rowul L S /] oul) allsDury 14
on : ndge 2 NG Nnnn Bpnnin \ TR
= EA' pu / glon = Connecticut River Valley subdued rolling terrain; mostly metamorphosed calcareous clastic
[ - l P R'ﬂlmhe "\oo P" » “#} N Hoosick Wy o | L N B O [0 OU G H Metamorphic Belt rounded granitic plutons sediments (13) and granofels and schist (33) in
. Megttanicville O 4 Johnsonville® s :;:,“ | ‘ aehe 0 form high ground in Vermont; |ess calcareous (33c) in New Hampshire;|
T nom \ '8" 2 Lo lRAN . north-eastern Vermont granite plutons (61) in northeastern Verermont
( Hoosick Hoox-ckhuﬁ niVernonQ
o \ OI S B o Pererb Soul adeboro
& enmngton PPeterborough = i
oRPark "1 omper e "i"" Hoogick \B3 """"3‘° - g Py - rgn =\ ™ _ Eastern H.lghlam.is R N
Pack Monadnack Min 1. w llon Bronson HI!| must_ly uplands with rolling moal_y granitic gneiss (Gl)v, maflqgna$_(43), and
Omelrose 80 -~ L Metamorphic Belt terrain; local steep slopes amphibolite (42), with schist sulfidic schist, and
Haltmaon o ¢ tonville \ B rtwe o Wlllo\r:h - and ridges granofels (32, 32s, 33, 33s, 34
“& Millord [ _ _ _ _ _
Sharon OT zmpl, . Merrimack rolling terrain with moderate| mostly a variety of metamorphosed clastic rocks
symeriown o Metamorphic Belt hills and ridges; granite (32, 33, and 34) and granite plutons (61); local
785 (! forms mountainous highland | areas of mafic gneiss (43) and amphibolite (42);
in New Hampshire some sulfidic and(or) calcareous units

Coastal Gneiss Belt subdued terrain with gentle | mostly granitic gneiss (61) and mafic gneiss (43)

A o . 3 - slopes along the coast of
rood Q g o Perersburg O Stamlordy§ Connecticut and low to -l um |
Dr. ! mpuyv.u;,\j : e - moderate hills and ridges d
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